concentrations dependent upon the same stimulus. Blocking electrophysiology flux altered mechanically induced changes in protein concentration, while inducing calcium flux reproduced these changes. This evidence suggests that voltage and calcium relay a bacterial sense of touch, and alter cellular lifestyle. In order to better understand what roles electrophysiology plays in lifestyle changes, we now seek to find small molecules that alter electrophysiology in E. coli. These chemical tools will allow us to further explore this novel biology, and determine if we can use this potential signaling mechanism to selectively alter bacterial lifestyle. For example, mechanosensation in S. typhimurium activates virulence. By discovering small molecules that alter electrophysiology, we could potentially alter virulence in species where this signaling mechanism mediates mechanosensation. These data also provide evidence that dynamic voltage and calcium exists as a signaling modality in single celled organisms, and therefore studying electrophysiology beyond canonical electrically excitable cells could yield exciting new findings.
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1737-Pos Board B646
Extending Live-Cell Fluorescence Imaging to Anaerobes of the GUT Microbiome Hannah E. Chia, Matthew H. Foley, Neil G. Marsh, Nicole M. Koropatkin, Julie S. Biteen. University of Michigan, Ann Arbor, MI, USA. The gut microbiome supplements human metabolism and immunity by catabolizing host-indigestible glycans. The microbiome operates as a community of trillions of bacteria, and we are beginning to understand the contribution of individual species to glycan digestion. This work extends wide-field and super-resolution fluorescence imaging to the complexity of the human gut microbiome. Past in vitro studies have been limited by mono-culture approaches, and previous live-cell fluorescence microscopy has been limited by the oxygendependence of traditional fluorescent proteins like GFP. To address these limitations, we have implemented anaerobic live-cell imaging based on the fatty-acid binding protein, UnaG, in the gut bacterium Bacteroides thetaiotaomicron (B. theta). We have also extended our previous work on B. theta starch utilization system (Sus) enzymes to mixed cultures of B. theta and Ruminococcus bromii, a key species in resistant starch degradation, to understand the relationship between the two species in a microbiome. Finally, we are studying the xyloglucan locus in Bacteroidesovatus to compare polysaccharide utilization loci across species.
1738-Pos Board B647
Harnessing Spatial and Temporal Fluorescence Fluctuations to Differentiate Luminal and Membrane-Bound Proteins in the Nuclear Envelope Jared Hennen, Kwang-Ho Hur, G.W. Gant Luxton, Joachim D. Mueller. University of Minnesota, Minneapolis, MN, USA. The nuclear envelope (NE) separates the nucleoplasmic and cytoplasmic compartments of the cell and serves as a node for cellular signaling events. Consisting of two membranes separated by the approximately 40 nm thick perinuclear space or lumen, the structure of the NE differs significantly from other regions of the cell. The differential localization of proteins to the nuclear membranes or perinuclear space plays an important role in their function and this localization may be dynamic for proteins such as the AAAþ ATPase torsinA. It is imperative to characterize this unique environment as a prerequisite for the quantitative interpretation of fluorescence fluctuation studies of NE proteins. The mobility of proteins occupying the perinuclear space is likely influenced by hydrodynamic coupling with the membranes. We determined the diffusion coefficient of concatenated fluorescent protein molecules within the perinuclear space and compared the results with the Stokes-Einstein relation and other theoretical models. We further conduct equivalent experiments with membrane-bound fluorescent proteins. We use the results of these studies to explore strategies for distinguishing luminal proteins that are associated with membranes from proteins that are diffusing through the perinuclear space. An additional factor complicating experiments is the presence of temporal fluctuations in the separation between the nuclear membranes, which were observed recently. Here we explore both the spatial and temporal correlations associated with this process and use this information as an additional tool to distinguish membrane-bound from proteins residing in the perinuclear space. Finally, we investigate whether the oxidizing environment of the NE has a measurable effect on the oligomerization and mobility of fluorescently labeled proteins in the NE. This work has been supported by a grant from the NIH (R01 GM64589). Type 1 Diabetes is defined by insulin deficiency resulting from beta cell destruction caused by auto-immune attack. Considerable efforts have focused on the beta cell in an attempt to cure diabetes. The objective of this study is to identify and understand the function of beta cells that are continuously generated during adulthood at a specialized region within the islet we named the 'neogenic niche'. In this region at the islet periphery, new beta cells born from alpha cells arise throughout adulthood. We can identify and isolate these cells by genetic labeling. A red calcium sensor RCamP1h driven by the rat glucagon promotor reports the Ca 2þ response in alpha cells where as EGFP under the control of the mouse insulin promoter labels beta cells. Transdifferentiated beta cells expressing both insulin and glucagon are positive for both EGFP and the RCamP1h Ca 2þ sensor. Using live cell imaging which captures the glucose mediated Ca 2þ response necessary for islet cell secretory events, the functional properties of beta cells arising via trans-differentiation alpha cells are studied. During this process, alpha cells that are transitioning to beta cells acquire a switch in glucose response. Instead of responding to low glucose they now respond to high glucose like a fully mature beta cell with a threshold at or above 8 mM. The Ca 2þ responses of transdifferentiated beta cells as compared to alpha cells are captured using diSPIM (dual view inverted Selective Plane Illumination light-sheet fluorescence microscopy) which allows for rapid three-dimensional whole islet Ca 2þ response acquisition with isotropic spatial resolution. This work determines whether alpha cells that transdifferentiate into beta cells are capable of mounting a glucose response that would be indicative of a functionally mature beta cell. We used the pair correlation function (pCF) analysis developed for fast frame acquisition to measure the changes in molecular connectivity of the Ku protein following double strand DNA damage. Ku protein binds to the ends of doublestrand breaks and is required in DNA-repair for non-homologous end joining (NHEJ). Before damage, Ku diffuses freely with low anisotropy in the entire nucleus. After damage, we observe the formation of barriers of Ku at the damage site. In the rest of the nucleus the diffusion coefficient of Ku increases that persists four hours post damage. The diffusion anisotropy tensor of Ku in the nucleus was measured and an increase in anisotropy compared to the control cells without damage was observed. Given that DNA-PKcs play a critical role in NHEJ, loss of their activity can lead to a reduced repair rate and would alter Ku motility at the damage sites. To test this, we used three DNA-PKcs inhibitors which resulted in an increase in diffusion anisotropy. Interestingly after DNA damage, we observed the formation of foci in the nucleus indicating Ku accumulation. Interestingly the effect of using the DNA-PKcs inhibitors resulted in an increase of number of foci. We used fast line scanning to determine the presence of diffusion barriers across these foci and found that the foci represent regions of very slow molecular exchange with the free Ku protein diffusion around the foci. Stable HeLa cells expressing Ku-eGFP were used. Images were acquired using the fast Airy scan option on the Zeiss LSM880 with a frame size of 128x128 and frame rate of 37.4msec. The pCF was calculated at a distance of 5-10 pixels using the SimFCS software developed at the LFD. This work is supported by NIH grant P41 GM103540 and NSF MCB-1615701. Monday, February 19, 2018 351a 
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